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^ The U.S. National Fee (35 U.S.C. 371(c)(1)) and other fees (37 CFR 
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2. Fees: 
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□ U.S. PTO WAS INTERNATIONAL PRELIMINARY EXAMINATION 
AUTHORITY 






Where an International preliminary examination fee as set forth in § 
1.482 has been paid on the international application to the U.S. 
PTO: 






□ and the international preliminary examination report states that 
the criteria of novelty, inventive step (non-obviousness) and 
industrial activity, as defined in PCT Article 33(1) to (4) have 
been satisfied for all the claims presented in the application 
entering the national stage (37 CFR 1 .492(a)(4)) $100.00 


*.00 




□ and the above requirements are not met (37 CFR 

1.492(a)(1)) $690.00 


*.00 




S U.S. PTO WAS NOT INTERNATIONAL PRELIMINARY EXAMINA- 
TION AUTHORITY: Where no international preliminary examination 
fee as set forth in § 1 .482 has been paid to the U.S. PTO, and pay- 
ment of an international search fee as set forth in §1 .445(a)(2) to the 
U.S. PTO: 






□ has been paid (37 CFR 1 .481 (a)(2) 


$490.00 


*.00 




□ has not been paid (37 CFR 1 .492(a)(3) 


$750.00 


*.oo 




S Where a search report on the international application has 
been prepared by the European Patent Office or the Japanese 
Patent Office (37 CFR 1 .492(a)(5)) $860.00 


860.00 




TOTAL OF ABOVE CALCULATIONS = 


o7o.00 


SMALL 
ENTITY 


Reduction by 1/2 for filing by small entity, if applicable. Affidavit must be 
filed also (note 37 CFR 1.9, 1.27, 1.28) 


-439.00 




Subtotal 


439.00 




Fee for recording the enclosed Assignment $40.00 (37 CFR 1.21(h)) 
(see Item 13 below). See attached Assignment Cover Sheet. 


0.00 


TOTAL 


Total Fees enclosed 


$439.00 



A check in the amount of $439.00 is enclosed. 
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3. A copy of the International Application as filed (35 U.S.C. 371 (c)(2)). 

NOTE: Section 4.495(b) was amended to require that the basic national fee and a copy of the international applica- 
tion must be filed with the Office by 30 months from the priority date to avoid abandonment "The Interna- 
tional Bureau normally provides the copy of the international application to the Office in accordance with 
PCT Article 20. At the same time, the international Bureau notifies applicant of the communication to the Of- 
fice. In accordance with PCT Rule 47. 1, that notice shall be accepted by all designated offices as conclu- 
sive evidence that the communication has duly taken place. Thus, if the applicant desires to enter the na- 
tional stage, the applicant normally need only check to be sure the notice from the International Bureau has 
been received and then pay the basic national fee by 30 months from the priority date." 

has been transmitted by the International Bureau. 

4. A translation of the International application into the English language (35 U.S.C. 
371 (c)(2)) is not required as the application was filed in English. 

5. Amendment to the claims of the International Application under PCT Article 19 (35 
U.S.C. 371(c)(3)): 

NOTE: The Notice of January 7, 1993 points out that 37 CFR § 1.495(a) was amended to clarify the existing and con- 
tinuing practice that PCT Article 19 Amendments must be submitted by 30 months from the priority date and 
this deadline may not be extended. The Notice further advises that: "The failure to do so will not result in loss 
of the subject matter of the PCT Article 1 9 amendment Applicant may submit that subject matter in a prelimi- 
nary amendment filed under Section 1. 121. In many cases, filing an amendment under Section 1. 121 is pref- 
erable since grammatical or idiomatic errors may be corrected. "1147 O. G. 29-40, at 36. 

has not been transmitted as applicant chose not to make amendment under PCT Article 
19. 

6. A translation of the amendment to the claims under PCT Article 19 (38 U.S.C. 
371(c)(3)) was not transmitted for reasons indicated at point 5 above. 

7. A copy of the international examination report (PCT/IPEA/409) is transmitted herewith. 

8. Annex to the International Preliminary Examination Report (Separate Sheet) is transmit- 
ted herewith. 

9. A translation of the annexes to the International Preliminary Examination Report is not 
required as the annexes were made in English. 

10. An oath or declaration of the inventor (35 U.S.C.(c)(4)) complying with 35 U.S.C. 115 will 
follow. 

11. An International Search Report (PCT/ISA/210) or Declaration under PCT Article 
17(2)(a) is transmitted herewith. 

12. An Information Disclosure Statement under 37 CFR 1.97 and 1.98 is transmitted here- 
with. Also transmitted herewith are copies of the citations listed. 
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1 3. Additional Documents being transmitted: 

International Publication No WO 00/35271 

Preliminary Amendment (37 CFR §1.121). 

Small Entity Claim Assertion. 

Notification of the Recording of a Change of Address 

Information Concerning Elected Offices Notified of their Election 

14. An Assignment document will follow. Please mail the recorded Assignment document to 
the person whose signature and address appear below. 

15. The above-checked items are being transmitted before 30 months from any claimed pri- 
ority date. 



The Commissioner is hereby authorized to charge any additional fees, including, but not limited 
to 37 CFR 1.492(a)(1),(2),(3)&(4) (filing fees) and 37 CFR 1.492(b),(c),(d) (presentation of extra 
claims) by this paper and during the entire pendency of the Application to Account No. 19-4516. 



Authorization to Charge Additional Fees 



June 13, 2001 
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Pieter Adriaan Oosterling, et ai 


Serial No. - Pending 


Filing Date: June 13, 2001 


Title of Application 


Device and Method for Milking Animals 



Assistant Commissioner for Patents 
Washington, DC 20231 



Preliminary Amendment 

Dear Sir: 

Amendment Revisions 
Please amend the claims as follows: 

1. (Amended) Device for milking animals, comprising at least one milking 
stall with means (1, 2, 3) for extracting milk, means (3, 4) for de-aerating the milk which 
has been extracted and means (6) for conveying de-aerated milk to a milk tank (1 1) for 
storage for a prolonged period, characterized in that the storage volume (12) of the milk 
tank (11) is [designed as] a closed chamber with a variable volume which corresponds 
to the volume of the milk stored in the milk tank (11). 

2. Device according to claim 1 , characterized in that the device comprises 
cooling means (9, 10) for cooling the milk to approximately the storage temperature 
while the milk is being conveyed to the milk tank. 

3. (Amended) Device according to claim 2, characterized in that the milk tank 
is positioned in a cooled environment and T ori is provided with cool walls. 

4. (Amended) Device according to claim 1 [, 2, or 3,] characterized in that at 
least part of [the] a_wall [s] (31 ) of the milk tank (1 1 ) is made from aflexible material [s]. 
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5. (Amended) Device according to claim 4, characterized in that [the] inner 
sides of [the] walls (31 ) of the milk tank (1 1 ) are smooth and free of corners. 

6. Device according to claim 5, characterized in that the milk tank (1 1 ) is ro- 
tationally symmetrical. 

7. (Amended) Device according to [one of] claim [s] 4 [-6], characterized in 
that the milk tank (11) is positioned in a receptacle (30) for supporting the flexible walls 
(31). 

8. (Amended) Device according to claim 1 , [2 or 3,] characterized in that the 
[walls comprise] milk tank has a movable wall (21) and a fixed wall (15), and sealing 
means (18) [are provided] for sealing the opening between the movable wall (21) and 
the fixed wall (15). 

9. (Amended) Device according to claim 8, characterized in that the sealing 
means (18) are attached to the movable wall (21) and are shaped to form r comprisel a 
rinsing chamber (B) which is open towards the fixed wall (15) and means (16) for circu- 
lating rinsing water through the rinsing chamber (B). 

10. (Amended) Device according to claim 8 [or 9], characterized in that at 
least part of the movable wall (21) and the fixed wall (27) have [ is of] double-walls [ed 
design] and [may be provided with] means (19, 20) for circulating cooling liquid through 
space in the double walls . 

1 1 . (Amended) Device according to claim 8, [9, or 1 0,] characterized in that at 
least part of the walls (1 5, 21 , 27) is made of glass. 

1 2. (Amended) Device according to [one of the preceding] claim IJs], charac- 
terized in that the milk tank (1 1 ) is transportable. 
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13. (Amended) Device according to [one of the preceding] claim 1 [s], charac- 
terized in that the milk tank has at least one [of the] wall [s] (27) [is] provided with an 
opening for introducing spray means into the closed chamber (12). 

14. (Amended) Device according to [one of the preceding] claim Us], charac- 
terized in that the milk tank (11) is provided with signaling means for signaling when 
[that] the storage volume (12) has reached its maximum. 

15. Device according to claim 14, characterized in that the device comprises a 
plurality of milk tanks (11) which are all provided with a switchable valve which is cou- 
pled to the signaling means. 

16. (Amended) Device according to [one of the preceding] claim 1 [ si 
comprising a milking line (104) between the milking cups (101) and a storage tank (117, 
118, 119, 120), [if appropriate] a discharge line (103) between the milking cups (101) 
and a discharge vessel (116) for the purpose of discharging cleaning liquid or first con- 
taminated milk, and a control system (108) and further characterized in that the device 
comprises at least two milk tanks (117, 118, 119, 120) which can be connected to the 
milking line (104) and [also] switching means (112, 113) [, which are] connected to the 
control system (108), for connecting the milking line (104) to one of the milk tanks. 

17. (Amended) Device according to claim 16, characterized in that the device 
comprises identification means (107) for identifying animals which are to be milked and 
[also] memory means (108) which determine the expected concentration of a specific 
substance in and/or property of the milk from an identified animal. 

18. (Amended) Device according to claim 17, characterized in that the expec- 
tations concerning the concentration and/or property during the period of lactation 
and/or during the milking operation are stored in the memory means (108), [in addition 
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to] means for coupling the milking line (104) to various milk tanks during a milking op- 
eration on the basis of the expected concentration and/or property. 

19. (Amended) Device according to claim 16, [17 or 18,] characterized in that 
sensor means (110) for milk are incorporated in the milking line (104), for [the purpose 
ofj measuring the concentration of a specific substance and/or a specific property in the 
milk, [as well as means for connecting the milking line (104) to various milk tanks during 
the milking operation on the basis of the measured concentration and/or property]. 

20. (Amended) Device according to one of claims 16 [-19], characterized in 
that there are plurality of milking stalls (P, Q, R), which each comprise switching means 
(112, 113) for coupling the milking line (104) to one of the milk tanks (117, 118, 119, 
120). 

21 . Please cancel claim 21 . 
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[22] 21. (Amended) Method for milking animals using [a device according to one 
of claims 1-20,] a device for milking animals wherein at least one milking stall has 
means (1 , 2, 3) for extracting milk, means (3, 4) for de-aerating the milk which has been 
extracted and means (6) for conveying de-aerated milk to a milk tank (1 1 ) for storage for 
a prolonged period, and wherein the milk is transported within a closed chamber inside 
the milk tank to a remote site where the milk is discharged from the milk tank, the im- 
provement comprising the step, characterized in that, after the milk tank (11) has been 
emptied [and, if appropriate, cleaned,] the closed chamber [ storage volume] (12) is 
connected to subatmospheric pressure in order to reduce [ minimize] the storage vol- 
ume of the closed chamber. 




Louis H. Reens, Registration Nq > 22,588 
Attorney for Applicants 
St.Onge Steward Johnston & Reens llc 
986 Bedford Street 
Stamford, CT 06905-5619 
203 324-6155 
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Clean Set of Claims 

1. Device for milking animals, comprising at least one milking stall with 
means (1 , 2, 3) for extracting milk, means (3, 4) for de-aerating the milk which has been 
extracted and means (6) for conveying de-aerated milk to a milk tank (1 1) for storage for 
a prolonged period, characterized in that the storage volume (1 2) of the milk tank (1 1 ) is 
a closed chamber with a variable volume which corresponds to the volume of the milk 
stored in the milk tank (1 1 ). 
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2. Device according to claim 1, characterized in that the device comprises 
cooling means (9, 10) for cooling the milk to approximately the storage temperature 
while the milk is being conveyed to the milk tank. 
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3. Device according to claim 2, characterized in that the milk tank is posi- 
tioned in a cooled environment and is provided with cool walls. 
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4. Device according to claim 1 characterized in that at least part of a wall 
(31 ) of the milk tank (1 1 ) is made from aflexible material. 
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5. Device according to claim 4, characterized in that inner sides of walls (31 ) 
of the milk tank (1 1 ) are smooth and free of corners. 
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6. Device according to claim 5, characterized in that the milk tank (1 1) is ro- 
tationally symmetrical. 
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7. Device according to claim 4 characterized in that the milk tank (1 1 ) is posi- 
tioned in a receptacle (30) for supporting the flexible walls (31). 



o 



m 
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8. Device according to claim 1, characterized in that the milk tank has a 
movable wall (21) and a fixed wall (15), and sealing means (18) for sealing the opening 
between the movable wall (21 ) and the fixed wall (1 5). 
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9. Device according to claim 8, characterized in that the sealing means (18) 
are attached to the movable wall (21) and are shaped to form a rinsing chamber (B) 
which is open towards the fixed wall (15) and means (16) for circulating rinsing water 
through the rinsing chamber (B). 
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10. Device according to claim 8 characterized in that at least part of the mov- 
able wall (21) and the fixed wall (27) have double-walls and means (19, 20) for circulat- 
ing cooling liquid through space in the double walls. 
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1 1 . Device according to claim 8, characterized in that at least part of the walls 
(1 5, 21 , 27) is made of glass. 
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12. Device according to claim 1 characterized in that the milk tank (11) is 
transportable. 




0 
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13. Device according to claim 1, characterized in that the milk tank has at 
least one wall (27) provided with an opening for introducing spray means into the closed 
chamber (12). 
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14. Device according to claim 1 , characterized in that the milk tank (1 1 ) is pro- 
vided with signaling means for signaling the storage volume (12) has reached its maxi- 
mum. 
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1 5. Device according to claim 14, characterized in that the device comprises a 
plurality of milk tanks (11) which are all provided with a switchable valve which is cou- 
pled to the signaling means. 
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16. Device according to claim 1 comprising a milking line (104) between the 
milking cups (101) and a storage tank (117, 118, 119, 120), a discharge line (103) be- 
tween the milking cups (101) and a discharge vessel (116) for the purpose of discharg- 
ing cleaning liquid or first contaminated milk, and a control system (108) and further 
characterized in that the device comprises at least two milk tanks (117, 118, 119, 120) 
which can be connected to the milking line (104) and switching means (112, 113) con- 
nected to the control system (108), for connecting the milking line (104) to one of the 
milk tanks. 
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17. Device according to claim 16, characterized in that the device comprises 
identification means (107) for identifying animals which are to be milked and memory 
means (108) which determine the expected concentration of a specific substance in 
and/or property of the milk from an identified animal. 
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18. Device according to claim 17, characterized in that the expectations con- 
cerning the concentration and/or property during the period of lactation and/or during 
the milking operation are stored in the memory means (108), means for coupling the 
milking line (104) to various milk tanks during a milking operation on the basis of the ex- 
pected concentration and/or property. 
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1 9. Device according to claim 1 6, characterized in that sensor means (1 1 0) for 
milk are incorporated in the milking line (104), for measuring the concentration of a spe- 
cific substance and/or a specific property in the milk. 
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20. Device according to one of claims 16 characterized in that there are plural- 
ity of milking stalls (P, Q, R), which each comprise switching means (1 12, 1 13) for cou- 
pling the milking line (1 04) to one of the milk tanks (117,118,119,1 20). 

21 . Method for milking animals using a device for milking animals wherein at 
least one milking stall has means (1 , 2, 3) for extracting milk, means (3, 4) for de- 
aerating the milk which has been extracted and means (6) for conveying de-aerated 
milk to a milk tank (1 1 ) for storage for a prolonged period, and wherein the milk is trans- 
ported within a closed chamber inside the milk tank to a remote site where the milk is 
discharged from the milk tank, the improvement comprising the step, characterized in 
that, after the milk tank (11) has been emptied the closed chamber (12) is connected to 
subatmospheric pressure in order to reduce the storage volume of the closed chamber. 
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WO 00/35271 PCT/NL99/00775 
Device and method for milki ng animals 

The invention relates to a device according to 
the preamble of Claim 1. A device of this nature is 
i known. The drawback of the known device is that with a 
fluctuating volume of milk in the milk tank, the milk 
is also at different levels. There is often some degree 
of foam just above the surface of the milk, and this 
foam containing milk will come into contact with the 
wall, where it will dry and, as it were, form a cake on 
the wall of the milk tank. It is extremely difficult to 
clean the milk tanks and, in particular, to remove such 
dried-on milk, and there is a risk of bacteria 
beginning to grow in this dried-on milk. This has an 
15 adverse effect on the quality of the milk stored in the 
milk tank. 

The invention aims to overcome this drawback 
and, for this purpose is designed as described in the 
characterizing part of Claim 1. By keeping the storage 
20 volume of the storage tank exactly the same size as all 
the milk stored therein at all times, it is thus 
possible to ensure that there is no wall to which the 
milk can adhere, and consequently this milk is also 
unable to dry on. 
25 According to one embodiment, the device is designed as 
described in Claim 2 . As a result, it is unnecessary to 
cool the milk in the milk tank, and it is sufficient 
for the milk to be kept at the storage temperature. In 
this case, no agitating means for circulating milk 
30 which is to be cooled and/or heat exchangers are 
required in the milking stall, so that the milk tank 
can be of simple design. 

According to one embodiment, the device is 
designed as described in Claim 3. This ensures, in a 
35 simple manner, that the milk stored in the milk tank 
maintains its storage temperature. 

According to a further refinement, the device 
is designed as described in Claim 4. This results, in a 
simple manner, in a milk tank whose volume adjusts 
itself to the quantity of milk stored in the milk tank. 



40 
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According to a further refinement, the device 
is designed as described in Claim 5 . As a result, there 
are no dead corners where milk can accumulate on the 
wall and where bacterial growth may occur. 
5 According to one embodiment, the device is 

designed as described in Claim 6- This makes the milk 
tank easy to construct. 

According to a further refinement, the device 
is designed as described in Claim 7. In this way, the 

10 milk tank remains compact despite the flexible walls* 

According to another embodiment of the device, 
the latter is designed as described in Claim 8, This 
results in a simple milk tank in which a large quantity 
of milk with a fluctuating volume can be stored. 

15 According to a further refinement of the 

device, the latter is designed as described in Claim 9. 
This makes it possible, in a simple manner, to clean 
walls which are contaminated with milk while the milk 
tank is being filled or emptied. 

2 0 According to a further refinement, the device 

is designed as described in Claim 10. In this way, the 
milk is easy to cool or keep at a low temperature. 

According to a further refinement, the device 
is designed as described in Claim 11. In this 

25 arrangement, it is easier to clean milk off the walls 
used, since it is difficult for milk to cake onto 
glass . 

According to a further refinement, the device 
is designed as described in Claim 12. This makes it 
30 easy to transport the milk tank. 

According to a further refinement, the device 
is designed as described in Claim 13. This makes it 
easy to clean the interior of the milk tank. 

According to one embodiment, the device is 
35 designed as described in Claim 14. In this way, it is 
possible for various milk tanks to be filled in 
succession, for example by switching the supply from a 
full milk tank to the next, as yet unfilled milk tank. 
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According to a further refinement, the device 
is designed as described in Claim 15. In this way, the 
milk tanks can be automatically filled in succession. 

According to one embodiment, the device is 
5 designed as described in Claim 16. In this way, the 
various milk tanks can be used for milk of different 
quality. 

According to a refinement, the device is 
designed as described in Claim 17. In this way, it is 

10 possible for milk of a desired quality as produced by 
one animal to be stored in a stipulated milk tank. 

According to a refinement, the device is 
designed as described in Claim 18. In this way, the 
milk can be stored in the correct milk tank on the 

15 basis of previously measured properties of the animal 
to be milked. 

According to a refinement, the device is 
designed as described in Claim 19. In this way, milk is 
stored in the designated milk tank on the basis of 

20 directly measured properties which may vary during 
milking, such as for example the fat content. 

According to one embodiment, the device is 
designed as described in Claim 20. In this way, it is 
always possible to separate the milk into the correct 

25 milk tank while the animals to be milked are being 
milked in different milking stalls, so that the milking 
stalls can be used optimally and there are no extra 
waiting times for animals with special milk. 

The invention also comprises a method according 

30 to Claim 21. Using this method, the milk is transported 
to the milk factory, for example, under hygienic 
conditions and without having to be pumped from one 
vessel to another. 

The invention also comprises a method according 

35 to Claim 22. This method ensures that, after emptying, 
the storage volume of the milk tank can be minimized in 
a simple manner. 
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The invention is explained below on the basis 
of a number of exemplary embodiments and with the aid 
of a drawing, in which: 

Figure 1 diagrammatically depicts a milking 

5 device, 

Figure 2 shows part of a cross section through 
a first embodiment of a milk tank as used in Figure 1, 

Figure 3 shows the circulation of cooling 
medium in the bottom wall or top wall of the milk tank 
10 shown in Figure 2, 

Figure 4 shows a cross section through a second 
embodiment of a milk tank as used in Figure 1, 

Figure 5 shows a plan view of the milk tank 
from Figure 4, 

15 Figure 6 diagrammatically depicts a milking 

device for cows provided with a number of milk tanks, 
and 

Figure 7 shows an amended design of the milking 
device for cows shown in Figure 6. 

20 Figure 1 shows a milking device with milking 

cups 1 which are connected to an air separator 3 by 
means of a milking line 2. As is known, the milking 
cups 1 in a milking stall are connected to an udder of 
an animal which is to be milked, such as for example a 

25 cow. Then, in a known way, a pulsating movement is 
generated in the milking cups 1, for example by means 
of a vacuum, after which milk flows into the milking 
cups and, via the milking line 2, to the air separator 
3. The air separator 3 is connected to a vacuum pump 4, 

30 with the result that a subatmospheric pressure prevails 
in the air separator 3 during milking, so that the milk 
is sucked towards the air separator 3. A milk quantity 
meter may be positioned in the milking line 2 
downstream of the air separator 3, or alternatively the 

35 air separator 3 may also be designed as a milk quantity 
meter. 

After milking is complete, the milk is pumped 
to a milk tank 11 by a pump 6. A non-return valve 5 is 
positioned between the pump 6 and the air separator 3, 
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so that when the air separator 3 is under vacuum during 
milking there is no milk sucked out of the milk tank 
11. If appropriate, the vacuum is switched off in a 
known way at the moment at which pump 6 is switched on. 
5 A filter 8 and a heat exchanger 9 are 

incorporated in a milk pressure line 7 between the pump 
6 and the milk tank 11. The contaminants which may have 
entered the milk during milking are filtered out of the 
milk in the filter 8. In the heat exchanger 9, the milk 

10 which is being pumped to the milk tank 11 is cooled to 
the storage temperature of approximately 0° to 4°, and 
preferably 1° Celsius. For this purpose, the heat 
exchanger 9 is provided with cooling-medium ports 10 
which are in communication with a cooling unit {not 

15 shown) . Preferably, the heat exchanger 9 is a direct 
precooler, in which case the cooling medium, such as 
freon or a similar substance, is vapourized directly in 
the cooler and withdraws heat from the pipes through 
which the milk is flowing. In this case, the heat 

20 exchanger 9 is provided with a regulator, so that the 
milk flowing out of the heat exchanger 9 is at a more 
or less constant temperature. This ensures that the 
milk in the milk tank 11 is immediately at the correct 
storage temperature, which is of benefit to the quality 

25 of the milk. There may also be other milk pressure 
lines 7 which pump milk to the milk tank 11, for 
example if the milking device comprises a plurality of 
milking stalls with milking cups 1. 

The milk tank 11 is positioned in a cooling 

30 chamber A and, via a milk inlet 13, is connected to the 
heat exchanger 9. The milk tank 11 has a variable 
storage volume 12 which is diagrammatically depicted in 
the drawing. The variable storage volume 12 is provided 
with a milk discharge 14, to which a milk tanker can be 

35 coupled. The milk tanker can pump milk out of the milk 
tank 11 in order for it to be transported to the milk 
factory. 

In the diagram shown, only components which are 
required for conveying the milk are shown. Naturally, 
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other known features are also present, such as a 
cleaning system for the milking lines, a cleaning 
system for the milking cups and vacuum lines and ports 
for producing the pulsating movement in the milking 
5 line. The various stopcocks and valves are also not 
shown. 

In the embodiment shown, one milk tank 11 is 
shown, in which all the milk which is extracted from 
the animals using the milking cups 1 is stored. 

10 However, it is also possible, in a manner described 
below, to use a plurality of milk tanks 11 which are 
then, for example, filled in succession or are filled 
with different grades or types of milk. 

Figure 2 shows a milk tank 11 which is made 

15 with flat walls. A bottom wall 27 is of double-walled 
design. Side walls 15, which are of single 
walleddesign, are positioned on the bottom wall 27. A 
top wall 21, which can move in the vertical direction, 
is arranged inside the side walls 15. The movable top 

20 wall 21 is also double-walled. A sealing profile 18, 
which is attached to the movable top wall 21, is 
arranged between the movable top wall 21 and the 
stationary side walls 15. Together with the side wall 
15, the sealing profile 18 forms a rinsing chamber B. 

25 The rinsing chamber B is provided with rinsing-water 
ports 16, by means of which, at the location of the 
rinsing chamber B, that part of the side wall 15 which 
moves past the sealing profile 18 can be cleaned. The 
temperature of the water flowing through the rinsing 

30 chamber B is preferably no higher than that of the 
milk. If appropriate, chemicals, such as solvents, are 
added to the water in order to clean the wall. 

The variable storage volume 12 of the milk tank 
11 is formed by the vertically directed movement of the 

35 top wall 21. The top wall 21 can move downwards to the 
bottom wall 27, so that the variable storage volume 12 
is virtually nothing. Then, the milk can be pumped into 
the variable storage volume 12 via the milk inlet 13, 
after which the top wall 21 will move vertically 
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upwards, the top wall 21 floating, as it were, on the 
milk, so that there is no air, or scarcely any air, 
between the top wall 21 and the milk. This prevents the 
milk from drying onto the side walls 15, and the milk 
5 remains free of oxygen, thus improving its shelf life. 
The side wall 15 is provided with a sensor {not shown) , 
which can be used to detect whether the top wall 21 has 
reached its uppermost position. When the uppermost 
position is reached, a signal is emitted, for example 

10 to a control unit, with the result that the milk supply 
is switched over to a following milk tank 11. 

In order for the milk to be cooled or stored in 
a cooled state, the top wall 21 and the bottom wall 27 
are of double-walled design and are made, for example, 

15 from two parallel glass plates. Baffles 20 are 
positioned between the glass plates, which baffles 
partly provide reinforcement and, at the same time, 
ensure that cooling liquid flows between the two glass 
plates, in the manner illustrated in Figure 3. For this 

20 purpose, the space between the glass plates is provided 
with cooling-water ports 19. The glass plates are 
provided all the way around with a fastening strip 17 
which, if appropriate, is glued to the glass plates. 
The material of the bottom wall 27, the top wall 21 and 

25 the side walls 15 is preferably glass, since this is 
easy to clean owing to the fact that milk cannot adhere 
firmly to it. 

In order for the interior of the empty milk 
tank 11 to be cleaned, the top wall 21 is provided with 

30 one or more openings 22. A guide sleeve 23, provided 
with O-rings 26, is secured in the opening 22. A 
sprayer 24 provided with spray holes 25 can be pushed 
vertically into the guide sleeve 23. During normal use, 
the bottom side of the sprayer 24 is level with the 

35 bottom side of the top wall 21, while during cleaning 
the top wall 21 is moved upwards, for example by 
blowing air into the storage chamber 12, and the 
sprayer 24 is pushed slightly into the tank, so that 
the surface of the top wall 21, the side walls 15 and 
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the bottom wall 27 can be cleaned. By moving the 
sprayer 24 in the vertical direction during cleaning, 
it is possible to clean the entire side wall 15. If 
appropriate, the opening 22 may be of larger design, so 
5 that other cleaning features can also be introduced 
into the tank. 

Figure 4 shows a second embodiment of the milk 
tank 11. In this case, the milk tank 11 comprises a 
flexible wall 31 which is positioned in a supporting 

10 wall 30. On the underside, the variable storage volume 
12 is provided with a port 29. On the top side, there 
is an opening 22 in which a plug 34 can be placed. On 
the top side, there is also a plate 33 which holds the 
flexible wall 31 pressed against the supporting wall 

15 30. The flexible wall 31 is made from fabric-reinforced 
plastic and is round, so that the inner surface does 
not have any dead corners and is easy to clean. As can 
also be seen from Fig. 5, the holder 30 is positioned 
on a support plate 28 which is provided with passages 

20 35. The supporting wail 30 is also provided with 
lifting hooks 32. A quick-fit coupling 36 is arranged 
at the port 29. A sensor (not shown) is arranged on the 
holder 30, which sensor can detect whether the flexible 
wall has reached its uppermost position, so that the 

25 milk supply is switched over to another milk tank 11. 

In addition to the embodiment shown in which 
there is a continuous flexible wall 31, it is also 
possible to use embodiments with, for example, a rigid 
bottom and top wall and a partially rigid side wall, in 

30 which case, for example, a roller diaphragm is arranged 
between the top wall and the side wall, so that the top 
wall can move in the vertical direction. It is then not 
necessary to use a supporting wall 30. 

Use of the milk tank 11 shown in Figures 4+5 

35 is as follows. The milk tank 11 is in the cooling 
chamber A, and the port 2 9 which corresponds to the 
milk inlet 13 and milk discharge 14, as shown in Figure 
1, is connected to the heat exchanger 9 via a quick-fit 
coupling 36. The cooled milk is pumped into the 
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variable storage volume 12, as a result of which the 
top side of the flexible wall 31 moves upwards and the 
variable storage volume 12 increases by the volume of 
the supplied milk. The milk is preferably cooled to 
5 approximately 1 degree Celsius before being stored in 
the milk tank 11. Placing the milk tank 11 in a cooled 
chamber means that no additional cooling features are 
needed. 

The milk is periodically collected to be taken 

10 to the milk factory. The quick-fit coupling 36 is then 
released and a fork-lift truck moves its fork into the 
passages 35 or a lifting device is attached to the 
lifting hooks 32. The milk tank 11 is then placed on a 
lorry and taken to the milk factory. 

15 In the milk factory, the milk tank 11 is 

emptied via the port 29. If appropriate, the plug 34 is 
removed from the top wall in the process. After the 
milk tank has been emptied, the inside of the tank is 
cleaned, for example by inserting cleaning means 

20 through the opening 22. Carrying out cleaning in the 
milk factory allows all aspects of the cleaning to be 
carefully monitored and recorded. Since the milk tank 
11 in the milk factory is detached from * any 
installation, it is even possible to use high 

25 temperatures. After cleaning, the plug 34 is replaced 
in the opening 22, and subatmospheric pressure or 
vacuum is applied to the port 29 in the milk factory or 
in the milking device, with the result that the storage 
volume becomes virtually nothing. The milk tank 11 is 

30 then once again ready to be placed in the cooling 
chamber A of the milking device and/or to be used. In 
this way, it is ensured that the milk is stored in a 
tank which has been cleaned under controlled 
conditions . 

35 In another embodiment, the milk tank 11, after 

it has been emptied, is destroyed in the milk factory 
until it forms small shreds which are recycled. In this 
case, the farm always uses new milk tanks 11, thus 
ensuring hygienic conditions. 
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In addition to the embodiment shown, in which 
the milk tank 11 is positioned in a cooling chamber A, 
it is also possible for the holder 30 to be provided 
with a cooling system and for cooling also to be 
5 arranged in the plate 33. 

The cooling chamber A may also hold a plurality 
of milk tanks, in which place the full or partially 
filled milk tanks 11 can be exchanged for empty milk 
tanks 11. This allows the milk which has been extracted 

10 and stored hitherto to be continuously taken to the 
milk factory by a lorry. In this case, the cooling 
chamber A contains features allowing the milk tanks 11 
to be filled successively as far as possible. 
Preferably, the features are arranged in such a way 

15 that there is always an empty milk tank 11 on standby 
for each milk tank 11 which is being filled. On the 
milk tank 11, there is a sensor which emits a signal 
when the milk tank 11 in question is full, so that the 
milk supply can be switched over to the milk tank 11 

20 which is on standby. In the situation in which the milk 
extracted from the animals is divided according to 
quality and/or type in a manner to be described below, 
separate milk tanks for each quality or type are 
accommodated in the cooling chamber A. 

25 The milking device shown in Figure 6 comprises 

a first milking stall P, a second milking stall Q and a 
third milking stall R. Each milking stall is designed, 
in a known way, to milk cows and is of identical 
design. A cow can enter, for example, the first milking 

30 stall P in a known manner as discussed above and can 
then be milked by connecting milking cups 101 to the 
teats of the udder. This connection of the milking cups 
101 can be carried out manually in a known manner. It 
is also possible for the milking cups 101 to be 

35 automatically connected to the teats, for which purpose 
an automatically controlled milking robot can be used. 

The milking cups 101 are each connected, by 
means of a milking hose 102 via a change-over valve 
106, to either a discharge line 103 or a milking line 
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104. The change-over valves 106 are combined in a first 
valve block 105 and are actuated by means of a control 
system 108. In each milking stall, there is an 
identification system 107, with which the identity of 
5 the animal present can be established in a known way f 
for example by recognition of a transponder which the 
animal is wearing. The discharge line 103 is connected 
to a discharge vessel 116 which, by means of a vacuum 
line 115, is connected to a vacuum vessel 121. The 
10 vacuum vessel 121 is kept at subatmospheric pressure in 
a known manner by a vacuum pump 122. The outlet vessel 
116 is provided with a discharge with which it can be 
emptied. 

The milking line 104 connects the milking cups 

15 101 to a second valve block 112 in which shut-off 
valves 113 are accommodated. The shut-off valves 113 
are actuated by the control unit 108. Each shut-off 
valve 113 is in communication, via a line 114, with a 
first storage tank 117, a second storage tank 118, a 

20 third storage tank 119 or a fourth storage tank 120. 
Each storage tank is provided with ports (not shown) 
for periodically emptying the storage tank. 

A milk quantity meter 109 is incorporated in 
the milking line 104. The milk quantity meter 109 has a 

25 quantity sensor 111 which can be used to measure how 
much milk has been extracted from a cow. The milk 
quantity meter also incorporates a sensor 110 which, if 
appropriate, is positioned directly in the milk flow, 
or alternatively is positioned in a buffer chamber in 

30 which the extracted milk remains for a short time 
during milking. The sensor 110 and the quantity sensor 
111 are connected to the control unit 108. 

If appropriate, the milk quantity meters 109 
are connected, via a line (not shown), to a second 

35 vacuum vessel in which a lower subatmospheric pressure 
prevails than in the vacuum vessel 121. Consequently, 
it is possible to convey the milk out of the milk 
quantity meter 109 to each of the storage tanks 117- 
120, while the subatmospheric pressure in the milking 
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cups 101 is determined primarily by the subatmospheric 
pressure in the milk quantity meter 109. Using the 
second vacuum vessel makes the subatmospheric pressure 
in the milking cups 101 more stable and ensures that it 
is not affected by transport through the line 114. 

The sensor 110 may be a single sensor for 
measuring specific properties of the milk or may be a 
sensor which is designed to measure the concentrations 
in the milk of certain types of substances or certain 
molecules. The concentration measured by the sensor 110 
may be the fat content of the milk, if appropriate also 
the protein content or, if appropriate, the 
concentration of a specific substance or a specific 
protein in the milk. If appropriate, the sensor 110 is 
15 designed, for example, as a biosensor, which can be 
used to determine the concentration of a specific 
molecule, for example the concentration of lactoferrin. 

The control unit 108 is shown separately, in 
diagrammatic form, for each milking stall, but 
20 preferably this control unit is common to the entire 
milking installation. The data concerning the cows to 
be milked, including the possible presence or 
concentration of a specific substance in the milk, is 
stored in the control unit 108. In this case, it is 
25 possible to indicate how it is expected that this 
concentration will vary during milking or, if 
appropriate, during lactation, so that the control unit 
can determine at what moment during milking or after 
what quantity of milk extracted the milk needs to be 
stored in a specific storage tank. 

The device operates as follows: an animal which 
is to be milked enters a milking stall, for example the 
first milking stall P, where it is identified by the 
identification system 107. The milking cups 101 are 
35 connected to the teats of the udder. The change-over 
valves 106 are set in such a manner that the milking 
hose 102 is connected to the discharge vessel 116. 
After milking has started, so that a pulsating movement 
is exerted on the teats in the milking cups 101 in 



30 
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known way, the first jets of milk flow out of a teat to 
the discharge vessel 116 under the influence of the 
subatmospheric pressure prevailing in the discharge 
vessel 116. This first milk usually contains 
5 contaminants , such as dried milk and bacteria, and is 
therefore discharged separately. If appropriate, water 
is metered into the milking cup 101, by means of which 
water this contaminated first milk is rinsed out of the 
milking hose 102. After a short time, 10-20 seconds, 

10 the change-over valves 106 are switched over, with the 
result that the milking cups 101 are brought into 
communication with the milking line 104. 

At least one of the shut-off valves 113 in the 
second valve block 112 is always open, so that the 

15 milking line 104 is in communication with the 
subatmospheric pressure in one of the storage tanks 
117, 118, 119 or 120. The extracted milk will flow out 
of the milking cup 101 towards one of the storage tanks 
as a result of this subatmospheric pressure. 

20 In the first storage tank 117, for example, 

calf milk is stored, i.e. milk containing certain 
substances which are particularly suitable for calves, 
such as, inter alia, an extra high fat content, as 
given by cows which have recently calved. In the second 

25 storage tank 118, full-cream milk is stored, i.e. milk 
in which the fat content is higher than normal for 
other reasons. In most cows, the milk which is 
extracted at the end of milking has a higher fat 
content. It may be advantageous for the milk factory to 

30 supply milk with a higher fat content separately. 

In the third storage tank 119, for example, the 
milk with a high cell count is stored. This is milk 
from animals which, for example, have a mastitis 
infection, with the result that there are high levels 

35 of bacteria in the milk. It is also possible to opt to 
store milk which contains traces of penicillin in the 
third storage tank 119. 

The best milk is stored in the fourth storage 
receptacle 120. This milk is then not mixed with milk 
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from infected cows and consequently has an improved 
shelf life or can be more successfully processed in the 
milk factory. Therefore, an improvement in quality is 
achieved by storing the milk separately. 
5 The decision as to which of the storage tanks 

the milk is to be stored in is taken in the control 
unit 108. In the exemplary embodiment described above, 
it is possible to select the first storage tank 117 and 
the third storage tank 119 on the basis of the identity 
10 of the animal to be milked, if appropriate in 
combination with a measurement by the sensor 110, with 
which, for example, the conductivity of the milk is 
measured. 

The decision to store the milk in the second 

15 storage tank 118 may be based on the duration of 
milking, the duration of milking combined with the 
identity of the cow or, for example, on a measurement 
carried out by the sensor 110. It is also possible to 
make use of the measurement carried out by the quantity 

20 sensor 111 to establish how much milking is required to 
reach an expected concentration of specific substances. 

In addition to the examples described above, 
the device described can also be used to store special 
milk separately. By means of genetic engineering, it is 

25 possible to rear cows and other mammals which give milk 
in which a specific molecule, for example a protein or 
a fat, is present or, if appropriate, is present to an 
increased extent. The identity of these animals is 
known, and the control unit is aware of which storage 

30 tank this milk is to be stored in; if appropriate 
additional storage tanks for this purpose are coupled 
to the milking line 104 by means of a valve 113. 

In addition to the above-described 
possibilities of establishing which storage tank the 

35 milk is to be stored in, various combinations are also 
possible . 

In the example shown here, the various milking 
stalls P, Q and R make use of the same storage tanks. 
If appropriate, different storage tanks may be used. 
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Since, when using the various storage tanks, 
the same vacuum system is used, which is connected by 
means of lines 115 with low resistance to the storage 
tanks, it is possible to ensure that the same 
5 subatmospheric pressure prevails in the various storage 
tanks, so that there is no change in the subatmospheric 
pressure in the milking cup 101 when switching between 
the shut-off valves 113. In this case, the control unit 
108 for the shut-off valves is designed in such a 
10 manner that there is always at least one valve 113 open 
during milking, so that there is always a 
subatmospheric pressure prevailing in the milking cup 
1. 

Figure 7 shows another embodiment of the way in 

15 which the milk is conveyed to the storage tanks 117- 
120. Downstream of the milk quantity meter 109, a 
storage vessel 123 is incorporated in the milking line 
104, in which vessel the milk is stored during milking. 
During milking, the storage vessel 123 is connected to 

20 the vacuum vessel 121, with a non-return valve 124 in 
the line leading to the second valve block 112 being 
closed. After milking, the connection to the vacuum 
vessel 121 is closed by means of a shut-off valve 126, 
and the storage vessel 123 is emptied into one of the 

25 storage tanks 117-120 using a pump 125. If appropriate, 
the pump 125 may be designed in such a way that it can 
also pump milk when a subatmospheric pressure is 
prevailing in the storage vessel 123, so that the milk 
can be pumped into one of the storage tanks 117-120 

30 while milking is still continuing* 

The sensor 110 for measuring the properties of 
the milk is arranged in the milking cup 110 in the 
embodiment shown in Figure 7. In this way, it is 
possible to accurately measure properties which differ 

35 for each individual quarter of the udder. If 
appropriate, the sensor 110 may also be positioned in 
the storage vessel 123. 

In the exemplary embodiments shown, those parts 
of a milking installation which are known to the person 
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skilled in the art, such as a cooling system for 
cooling milking lines and storage tanks, a cleaning 
system for cleaning the milk installation, a discharge 
system for discharging the stored milk and an automatic 
> attachment and/or removal system, such as a milking 
robot, are not shown in more detail. In addition to the 
embodiments shown and discussed here, numerous variants 
in which the principle of the invention can be used are 
possible. 

' The discharge of the first jets from a teat 

into the discharge vessel 116, as incorporated in the 
exemplary embodiment, for example, is not necessary if 
milking is carried out by hand or if a separate 
discharge of this nature is not deemed necessary. 
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1. Device for milking animals, comprising at 
least one milking stall with means (1, 2, 3) for 
extracting milk, means (3, 4) for deaerating the milk 
which has been extracted and means (6) for conveying 
deaerated milk to a milk tank (11) for storage for a 
prolonged period, characterized in that the storage 
volume (12) of the milk tank (11) is designed as a 
closed chamber with a variable volume which corresponds 
to the volume of the milk stored in the milk tank (11) . 

2. Device according to Claim 1, characterized in 
that the device comprises cooling means (9, 10) for 
cooling the milk to approximately the storage 

15 temperature while the milk is being conveyed to the 
milk tank. 

3. Device according to Claim 2, characterized in 
that the milk tank is positioned in a cooled 
environment or is provided with cooled walls. 

20 4 - Device according to Claim 1, 2 or 3, 

characterized in that at least part of the walls (31) 
of the milk tank (11) is made from flexible material. 

5. Device according to Claim 4, characterized in 
that the inner sides of the walls (31) of the milk tank 

25 (11) are smooth and free of corners. 

6. Device according to Claim 5, characterized in 
that the milk tank (11) is rotationally symmetrical. 

7. Device according to one of Claims 4-6, 
characterized in that the milk tank (11) is positioned 

30 in a receptacle (30) for supporting the flexible walls 
(31) . 

8. Device according to Claim 1, 2 or 3, 
characterized in that the walls comprise a movable wall 
(21) and a fixed wall (15), and sealing means (18) are 

35 provided for sealing the opening between the movable 
wall (21) and the fixed wall (15). 

9* Device according to Claim 8, characterized in 
that the sealing means (18) are attached to the movable 
wall (21) and comprise a rinsing chamber (B) which is 
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open towards the fixed wall (15) and means (16) for 
circulating rinsing water through the rinsing chamber 
(B) . 

10. Device according to Claim 8 or 9, 
5 characterized in that at least part of the movable wall 

(21) and the fixed wall (27) is of double-walled design 
and may be provided with means (19, 20) for circulating 
cooling liquid. 

11. Device according to Claim 8, 9 or 10, 
10 characterized in that at least part of the walls (15, 

21, 27) is made of glass. 

12. Device according to one of the preceding 
claims, characterized in that the milk tank (11) is 
transportable . 

15 13 * Device according to one of the preceding 

claims, characterized in that at least one of the wails 
(27) is provided with an opening for introducing spray 
means into the closed chamber (12) . 

14. Device according to one of the preceding claims, 
20 characterized in that the milk tank (11) is provided 
with signalling means for signalling that the storage 
volume (12) has reached its maximum. 

15. Device according to Claim 14, characterized 
in that the device comprises a plurality of milk tanks 

25 (11) which are all provided with a switchable valve 
which is coupled to the signalling means. 

16. Device according to one of the preceding 
claims comprising a milking line (104) between the 
milking cups (101) and a storage tank {117, 118, 119, 

30 120), if appropriate a discharge line (103) between the 
milking cups (101) and a discharge vessel (116) for the 
purpose of discharging cleaning liquid or first 
contaminated milk, and a control system (108), 
characterized in that the device comprises at least two 

35 milk tanks (117, 118, 119, 120) which can be connected 
to the milking line (104) and also switching means 
(112, 113), which are connected to the control system 
(108), for connecting the milking line (104) to one of 
the milk tanks. 
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17. Device according to Claim 16, characterized 
in that the device comprises identification means (107) 
for identifying animals which are to be milked and also 
memory means (108) which determine the expected 

5 concentration of a specific substance in and/or 
property of the milk from an identified animal. 

18. Device according to Claim 17, characterized 
in that the expectations concerning the concentration 
and/or property during the period of lactation and/or 

10 during the milking operation are stored in the memory 
means (108) , in addition to means for coupling the 
milking line (104) to various milk tanks during a 
milking operation on the basis of the expected 
concentration and/or property. 

15 19. Device according to Claim 16, 17 or 18, 

characterized in that sensor means (110) for milk are 
incorporated in the milking line (104) , for the purpose 
of measuring the concentration of a specific substance 
and/or a specific property in the milk, as well as 

20 means for connecting the milking line (104) to various 
milk tanks during the milking operation on the basis of 
the measured concentration and/or property. 

20. Device according to one of Claims 16-19, 
characterized in that there are plurality of milking 

25 stalls (P, Q, R) , which each comprise switching means 
(112, 113) for coupling the milking line (104) to one 
of the milk tanks (117, 118, 119, 120). 

21. Method for milking animals using a device 
according to one of the preceding claims, characterized 

30 in that the milk is transported in the milk tank (11) 
for further processing. 

22. Method for milking animals using a device 
according to one of Claims 1-20, characterized in that, 
after the milk tank (11) has been emptied and, if 

35 appropriate, cleaned, the storage volume (12) is 
connected to a subatmospheric pressure in order to 
minimize the storage volume. 



WO 00/35271 



PCI7NL99/00775 



1 




Fig. 3 

SUBSTITUTE SHEET (RULE 26) 




SUBSTITUTE SHEET (RULE 26) 



WO 00/35271 



314 



O f p ^ g 
PCT/NL99/0077S 




SUBSTITUTE SHEET (RULE 26) 



00/35271 



414 



09/868122 

PCT/NL99/G0775 




Fig. 7 



SUBSTITUTE SHEET (RULE 26) 



PATENT 

03330-P0010A LHR 

Declaration and Power of Attorney 

As below-named inventors, we hereby declare that: 

Our residences, post office addresses, and citizenships are as stated below next 
to our names. 

We believe that we are the original, first and joint inventors of the subject matter 
which is claimed and for which a patent is sought on the invention entitled Device 
and Method for Milking Animals, bearing Serial No. 09/868,122, filed June 13 
2001. 

We hereby state that we have reviewed and understand the contents of the above- 
identified specification, including the claims, as amended by any amendment re- 
ferred to above. To the best of our knowledge, information, and belief the facts 
stated therein are true. 

We acknowledge the duty to disclose information which is material to patentability 
as defined in Title 37, Code of Federal Regulations, §1 .56. 

We hereby claim foreign priority benefits under Title 35, United States Code, 
§119 of any foreign applications for patent or inventor's certificate listed below 
and have also identified below any foreign applications for patent or inventor's 
certificate having a filing date before that of the application on which priority is 
claimed. ^ / ^ - " " v " ~ " ; * ' L ' 

Netherlands Application .No. 1010827 Filed December 16, 1998 
Netherlands Application No.. 101028 Filed December 16, 1998 
. , ' t „ . ; PCT/NL99/00775 Filed December 15, 1999 

We hereby claim the benefit under Title 35, United States Code, §120 of the follow- 
ing United States Applications listed below, and insofar as the subject matter of 
each of the; claims of this Application is not discjdsed in the prior United Stated Ap- ; 
plication in th£ manner provided by the first p4tegrapfi i of Title' 35, \Jrifted 'States 
Code, §11 2, we acknowledge the duty to disclose information which is matenaito 
patentability as defined in Title 37, Code of Federal Regulations, §1.56 which oc- 
curred between the filing date of the prior application and the national, or PCT inter- 
national filing date of this application. 

_ .None 

We hereby declare that all statements made herein of our own knowledge are true 
and that ail statements made on information and belief are believed to be true; and 
further that thes& statements were made with the knowledge triat willful false 
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statements and the like so made are punishable by fine or imprisonment, or both, 
under Section 1001 of Title 18 of the United States Code and that such willful false 
statements may jeopardize the validity of the application or any patent issued 
thereon. 

We hereby appoint Louis H. Reens, Registration N o^22,588, o f St.Onge Steward 
Johnston & Reens LLC; 986 Bedford Street; Stamford, Connecticut 06905-5619 
(203 324-6155); with full power of substitution, association and revocation, as attor- 
ney to prosecute this application and to transact all business in the Patent and 
Trademark Office connected therewith. 

Please direct all telephone calls and correspondence to Louis H. Reens at the 
above address and telephone number. 
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Citizenship: 
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Pieter Adriaan Oostei^ng 




Nieuw-V enngk the Netherlands y^J 
A citizen of the Netherlands 
Sikkelstraat 53 

2151 CP Nieuw-Vennep, the Netherlands 



Full name of second inventor 



Inventor's signature 



Jacobus Petrus Maria Dessin 



U Date: 



Residence: 
Citizenship: 
Post Office Address: 




Hoofddo rRNL-2134 EM, the Netherlands jj 
A citizen of the Netherlands 
Zalkerbox 6 

Hoofddorp NL-2134 EM, the Netherlands 



